Measurement of Linear Energy Transfer Spectra of High-LET Space Radiation Inside the International Space Station Modules (2013-2014)  by Inozemtsev, K.O. et al.
  Physics Procedia  74 ( 2015 )  324 – 327 
Available online at www.sciencedirect.com
1875-3892 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).









a National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), Kashirskoe Shosse 31,Moscow, 115409, Russia 
bState Research Center of The Russian Federation – Institute for Biomedical Problems, Russian Academy of Sciences,Khoroshevskoyeshosse,
76A, Moscow, 123007, Russia 
$EVWUDFW
7KH ILHOGRI VSDFH UDGLDWLRQ LQ ORZ(DUWKRUELW LVH[WUHPHO\FRPSOLFDWHGGXH WRPDQ\ UHDVRQV ,W LV IRUPHGPDLQO\RIJDODFWLF
FRVPLF UD\V *&5 VRODU SDUWLFOHV DQG WUDSSHG SDUWLFOHV LQ WKH VRXWK $WODQWLF DQRPDO\ UHJLRQ ,Q DGGLWLRQ UDGLDWLRQ ILHOG LV
DIIHFWHG E\ VKLHOGLQJ DQG VFDWWHULQJ RI LQFLGHQW SULPDU\ SDUWLFOHV E\ VXUURXQGLQJPDWHULDO 7KH FRQWULEXWLRQ RI VKRUW ± UDQJH
SDUWLFOHV SURGXFHG LQ WKH QXFOHDU LQWHUDFWLRQV LQ WKH VKLHOGLQJ DQG FRQWHQWV RI WKH VSDFHFUDIW WR WKH WRWDO UDGLDWLRQ ILHOG LV
FRPSDUDEOHWRWKHSULPDU\FRPSRQHQWDWKLJKYDOXHVRIG(G[
3UHOLPLQDU\ OLQHDUHQHUJ\ WUDQVIHU /(7VSHFWUDRIKLJK/(7VSDFH UDGLDWLRQZHUHPHDVXUHG LQGLIIHUHQWFRPSDUWPHQWVRI WKH
5XVVLDQVHJPHQWRI,QWHUQDWLRQDO6SDFH6WDWLRQ,66E\PHDQVRISODVWLFQXFOHDUWUDFNGHWHFWRUV317'&57$675$&.










© 2015 The Authors. Published by lsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the National Research Nuclear University MEPhI (Moscow Engineering Physics Institute)
 K.O. Inozemtsev et al. /  Physics Procedia  74 ( 2015 )  324 – 327 325
 ,QWURGXFWLRQ
0HDVXUHPHQWVRIKLJK/(7VSDFH UDGLDWLRQ LQ ORQJ WHUP VSDFH IOLJKWV DUH LPSRUWDQW IRU UDGLRELRORJLFDO YDOXHV
HVWLPDWLRQ DQG FDQ EH XVHG IRU UDGLDWLRQ KD]DUGV WR DVWURQDXW¶V HVWLPDWLRQ DQG YHULILFDWLRQ RI VSDFH UDGLDWLRQ
HQYLURQPHQWPRGHOV>@
























$IWHU HDFK VWHS RI HWFKLQJ WKH GHWHFWRUV VXUIDFHV ZHUH VFDQQHG RQ WKH WUDFN DQDO\]LQJ V\VWHP EDVHG RQ
PLFURVFRSH&DUO=HLVV$[LR6FRXSH$LQ'DQG'VFDQQLQJPRGHVDQGWKHWUDFNREVHUYDEOHSDUDPHWHUVZHUH











326   K.O. Inozemtsev et al. /  Physics Procedia  74 ( 2015 )  324 – 327 

7DEOH3DUDPHWHUVXVHGLQVLPXODWLRQ/(7VSHFWUD
























 K.O. Inozemtsev et al. /  Physics Procedia  74 ( 2015 )  324 – 327 327




>@$PEUR]RYD,%UDEFRYD.6SXUQ\)et al. 0RQLWRULQJRQERDUGVSDFHFUDIWE\PHDQVRISDVVLYHGHWHFWRUVRadiation Protection Dosimetry. 
±±
>@%UDEFRYi . $PEURåRYi , .ROtVNRYi = et al. 8QFHUWDLQWLHV LQ OLQHDU HQHUJ\ WUDQVIHU VSHFWUD PHDVXUHG ZLWK WUDFNHWFKHG GHWHFWRUV LQ
VSDFHNIM A.
>@&DIIUH\-$+DPE\'0$UHYLHZRILQVWUXPHQWVDQGPHWKRGVIRUGRVLPHWU\LQVSDFHAdvances in Space Research. 





VDWHOOLWH%,210Aviakosmicheskaya i Ekologicheskaya Meditsina (Russia)
>@-DGUQÕFNRYD,7DWH\DPD5<DVXGD1et al. 9DULDWLRQRIDEVRUEHGGRVHVRQERDUGRI,665XVVLDQ6HUYLFH0RGXOHDVPHDVXUHGZLWKSDVVLYH
GHWHFWRUVRadiation Measurements±
>@.RGDLUD 6 7RORFKHN 59 $PEUR]RYD , et al. 9HULILFDWLRQ RI VKLHOGLQJ HIIHFW E\ WKH ZDWHUILOOHG PDWHULDOV IRU VSDFH UDGLDWLRQ LQ WKH
,QWHUQDWLRQDO6SDFH6WDWLRQXVLQJSDVVLYHGRVLPHWHUVAdvances in Space Research±
>@.RGDLUD6.DZDVKLPD+.LWDPXUD+et al. $QDO\VLVRIUDGLDWLRQGRVHYDULDWLRQVPHDVXUHGE\SDVVLYHGRVLPHWHUVRQERDUGWKH,QWHUQDWLRQDO
6SDFH6WDWLRQGXULQJWKHVRODUTXLHWSHULRGRadiation Measurements. 
>@.XVKLQ99. 0HDVXUHPHQW RI/(7GLVWULEXWLRQ DQG DEVRUEHGGRVH IURP VHFRQGDU\ SDUWLFOHV RQERDUG WKH VSDFHFUDIWRadiation Protection 
Dosimetry±
>@1LNH]LF'<X.1)RUPDWLRQDQGJURZWKRIWUDFNVLQQXFOHDUWUDFNPDWHULDOVMaterials Science and Engineering. 5
>@3DOIDOYL-.)OXHQFHDQGGRVHRIPL[HGVSDFHUDGLDWLRQE\6617'VDFKLHYHPHQWVDQGFRQVWUDLQWVRadiation Measurements. 

>@6LQJOHWHUU\ -U5& %ODWWLQJ 65 &ORZGVOH\ 06 et al. 2/7$5,6 2Q/LQH 7RRO IRU WKH $VVHVVPHQW RI 5DGLDWLRQ LQ 6SDFH. ACTA 
ASTRONAUT. 
>@6]DER - 3DOIDOYL -. &DOLEUDWLRQ RI VROLG VWDWH QXFOHDU WUDFN GHWHFWRUV DW KLJK HQHUJ\ LRQ EHDPV IRU FRVPLF UDGLDWLRQ PHDVXUHPHQWV
+$0/(7UHVXOWVNIM A. ±

